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(54) Telecommunications equipment 

(57) A copper wire pair linking network terminating 
equipment 3 in a home with a relatively localised multi- 
plexer 2 eg. in a street cabinet carries high data rate eg. 
VDSL signals comprising eg ATM and ISDN combined 
at the multiplexer. It is necessary for the multiplexer to 
be provided with a power supply but in the event of fail- 



ure of the power supply, VDSL signals could not be gen- 
erated in the multiplexer. To provide some fall-back in 
such a case, a metal link from the local exchange to the 
network terminating equipment is formed eg. using re- 
lays A, B and C : permitting ISDN signals to be received 
in the home even though the higher data rate ATM has 
now failed. 
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Description 

This invention relates to telecommunications equip- 
ment. 

Systems for carrying data at increased rates are be- 
ing developed, and offer the chance to extend the range 
of services which customers can enjoy using the termi- 
nal in their homes. Existing terminals can handle serv- 
ices according to the ISDN specification such as facsim- 
ile transmission or computer communication, in addi- 
tional to analogue telephony, but higher data rates 
would offer the chance to transmit television signals into 
the user terminal as well as to permit interactive viewing. 
Typically, the terminal in the home is linked to the local 
exchange by means of copper wire pairs, but the in- 
creased bandwidth associated with the higher data 
rates prevents transmission over such distances eg. up 
to 9 km. 

It has therefore been proposed to provide local sites 
eg. street cabinets for serving subscribers within a, say, 
1 km radius, and to combine at that site services which 
are separately connected to the local exchange or other 
network eg. ISDN services linked to the local exchange 
by copper wire pairs and higher data rate services linked 
by optical fibre. The telecommunications network, it 
should be noted, already uses street cabinets in densely 
populated areas, but these are passive devices. 

Because the proposed street cabinets would com- 
bine signals, it would be necessary to provide a power 
supply for them. A problem would then arise in the event 
that the power supply failed. 

The invention provides network terminating equip- 
ment for connection by a link to a communication net- 
work to receive line signals, comprising processing 
means arranged to operate at a data rate appropriate to 
a line signal representing first services and to extract 
from the line signal the first services and also second 
services which are generated at a lower data rate than 
are the first services but which are incorporated within 
the line signal, the processing means being selectively 
capable of operating at the lower rate of the second 
services to extract the second services from a line signal 
of that lower data rate. 

The invention also provides a multiplexer for con- 
nection by a link to network terminating equipment, com- 
prising ports for reception from a communication net- 
work of data at one rate representing first services and 
of data at a lower rate representing second services, 
means for producing and transmitting along the link a 
line signal representing the first services and the second 
services, power supply means for the multiplexer, in- 
cluding means for connecting the port for reception of 
the data representing the second services directly to the 
link in the event of failure of the power supply means. 

The link eg. a copper wire pair carries data at the 
first rate appropriate to the first service eg. a high data 
rate service such as TV, but incorporates the data gen- 
erated at the lower rate eg. ISDN including analogue te- 



lephony, the two being combined by Ihe multiplexer. In 
the event of power failure, the system drops back to the 
lower data rate service. 

Among the suitable access methods being devel- 
s oped for the high speed data rate facility for terminal us- 
ers are VDSL (Very High Speed Digital Asymmetrical 
Subscriber Line, HDSL (High Speed Digital Subscriber 
Line) and ADSL (Asymmetrical Digital Subscriber Line). 
ADSL is described in ANSI Reference T1 .41 3. Typically, 
10 VDSL could operate with a data rate up to 25Mbit/sec 
in one direction, and 3Mbit/sec in the other direction. 
Typically HDSL has data rates up to 2Mbit/sec in each 
direction, and ADSL has rates up to 6Mbit/sec in one 
direction, and a few 100kbit/sec in the other direction. 
is Compared to this, basic rate ISDN is generated typically 
at 144kbit/sec. 

The lower data rate associated with the second 
services may be incorporated with the higher data rate 
associated with the first services in the multiplexer by 
20 using the apparatus and method claimed in our co- 
pending Patent Application No. P/60938/GPTS3. 

Telecommunication equipment, including a multi- 
plexer and network terminating equipment for connec- 
tion by a link, constructed in accordance with the inven- 
ts tion will now be described, by way of example, with ref- 
erence to the accompanying drawing in which: 

Figure 1 is a schematic diagram showing the re- 
gions of the frequency spectrum occupied by vari- 
30 ous signals down the link: 

Figure 2 illustrates the connection of the multiplexer 
and the network terminating equipment in normal 
operating conditions: 

Figure 3 illustrates the telecommunication equip- 
35 ment in accordance with the a first form of invention: 

Figure 4 illustrates the equivalent circuit of the tel- 
ecommunication equipment of Figure 3 in the event 
of the power failure: and 

Figure 5 illustrates the telecommunication equip- 
J0 ment according to a second form of the invention. 

Like reference numerals have been given to like 
parts throughout all the figures. 

Referring to Figure 1, the bandwidth occupied by 

•*$ analogue telephony is as indicated by "AT", and the 
bandwidth for ISDN is indicated "ISDN". The VDSL is 
shown as overlapping with that for ISDN. The higher the 
transmission frequencies that are used, the greater the 
loss along a copper wire pair, and it is therefore desired 

50 that the bandwidth for VDSL overlaps that for ISDN, be- 
cause if the bandwidth for VDSL was frequency sepa- 
rated from the bandwidth for ISDN, then severe propa- 
gation problems along the copper wire pair would be 
caused. 

55 Referring to Figure 2 a simple copper wire pair 1 
links a multiplexer 2 in a street cabinet with network ter- 
minating equipment 3 in a home. In turn the multiplexer 
2 in the street cabinet is linked to a local exchange or to 
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a concentrator firstly by means of an optical fibre con- 
nection 4 or other high data rate interfaces such as ra- 
diopharmaceutical and secondly by means of a copper 
wire pair 5. 

The optical fibre 4 carries ATM (Asynchronous s 
Transfer Mode) which uses communication links be- 
tween nodes, for example computers that transmit in- 
formation in small packets known as cells : typically 53 
byte long which are short enough for delay sensitive de- 
vices but long enough for data, according to ITU-T Rec- 10 
ommendation 1.150. Typically, the ATM data may be 
clocked at 1 55 Mbit/sec or higher. The copper wire pair 
5 carries ISDN (eg D channel) which is typically clocked 
at 144kbit/sec. It follows that both links 4 and 5 can be 
relatively long, say, up to 9 km without requiring the use is 
of repeaters. 

At the multiplexer 2, the incoming ATM data and IS- 
DN data are multiplexed together and transmitted along 
the copper wire pair link 1 into the home in VDSL format. 
To perform this multiplexing, it is necessary for the mul- 20 
tiplexer to be provided with a power supply. 

At the network terminating equipment in the home, 
there are twooutputs namely, a link 6 which carries ATM 
into the home and could be connected to a TV set - top 
box, and could carry TV channels, even allowing for in- 25 
teractive viewing, and a link 7, which consists of four or 
more copper wires which connect to standard ISDN 
services such as fax machines, computer connections 
and. or course, to a telephone. The telephone at least 
could be incorporated in the same overall housing as 00 
the network terminating equipment 3. Because there are 
four or more wires carrying the ISDN signal, this time in 
"S" format, the signals on the wires are simpler in nature 
than the "U" signals passing between the exchange and 
the multiplexer and the network terminating equipment 3S 
3. "S" format is described in ITU Reference I -430 and 
"U" format is described in ETSI Reference ETS 300 01 2. 

Power must be supplied to the multiplexer in order 
to permit the combining operation to be carried out. 

Referring to Figure 3, a problem naturally arises in 40 
the event of a power failure at the multiplexer site. While 
it would be normal to provide a battery backup to cover 
such a situation, as a matter of practical experience it 
has been found that such batteries sometimes are re- 
moved from street cabinets. -*s 

In accordance with the invention, relays A, B and C 
are provided in the multiplexer and the network termi- 
nating equipment, which enable the communication net- 
work to drop back to ISDN operation even though power 
is no longer supplied to the multiplexer. so 

In addition, a chip 9 which receives ISDN in "U" for- 
mat is provided in the network terminating equipment 3, 
and is identical to the chip 10 already provided in the 
multiplexer and which is in turn identical to the ISDN "U" 
chip 8 provided at the exchange. 55 

In normal operation with power provided at the mul- 
tiplexer, the ISDN is incorporated with the ATM in the 
multiplexer, and transmitted on the link 1 by transmitter 



(VDSL) 1 3 there is no need for an ISDN "U" chip in the 
network terminating equipment 3. In normal conditions, 
the relays A, B and C are all held in the up position and 
the network terminating equipment 3 delivers ATM on 
line 6 and, by means of the ISDN terminal adaptor (TA) 
11, ISDN "S" on link 7. The ISDN terminal adaptor 11 in 
turn receives its signal from receiver (VDSL) 12. Since 
VDSL provides some data transfer back from the home 
to the multiplexer, VDSL receiver 1 2 also transmits and 
VDSL transmitter 13 also receives. The ISDN terminal 
adaptor incorporates an ISDN "S" chip to generate the 
ISDN "S" signals for the telephone and fax etc. in the 
home. 

When power is interrupted, the switches A, B and 
C drop.to the lower position, and now the multiplexer 2 
is actually bypassed via intermediate link 14 and direct 
connection is made between the ISDN "U" chip in the 
exchange and the ISDN "U" chip 9. The link between 
the exchange and the home then is functionally as 
shown in Figure 4. This means that the standard range 
of ISDN services are available in the home, even though 
the power has failed at the street cabinet. 

The relays A and B at the multiplexer can be held 
in the upper positions by the power at the street cabinet, 
so that the direct metallic connection is made when pow- 
er ceases. As far as the home is concerned, the network 
terminating equipment 3 may sense the failure of the 
VDSL link (for example by loss of a carrier signal at a 
particular frequency) in order for the relay C to drop to 
the lower position. 

A further refinement is shown in Figure 5, in which 
the ISDN "U" chip 9 of Figure 3 is omitted, and this func- 
tion is emulated by the VDSL receiver 1 2, whose normal 
function is to deliver ATM to line 6 and ISDN to the ISDN 
terminal adaptor 1 1 . The VDSL transmitter receivers 1 2 
and 1 3 involve sophisticated analogue-to-digital con- 
verters and some very fast signal processing, whereas 
the ISDN "U" chip only needs to handle the four level 
2B1Q signal of ISDN. By arranging that the VDSL re- 
ceiver 1 2 emulates the ISDN chip 9. one component has 
been saved from the network terminating equipment. 

The drop back method described is also applicable 
to HDSL and ADSL, dropping back to ISDN, but is also 
applicable to VDSL dropping back to HDSL or ADSL 
(which could travel up to 6km along a copper wire pair) 
or HDSL dropping back to ADSL, or more generally to 
any higher data rate service dropping back to a lower 
data rate service. 



Claims 

1. Network terminating equipment for connection by a 
link to a communication network to receive line sig- 
nals, comprising processing means arranged to op- 
erate at a data rate appropriate to a line signal rep- 
resenting first services and to extract from the line 
signal the first services and also second services 
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which are generated at a lower data rate than for 
the first services but which are incorporated within 
the line signal the processing means being selec- 
tively capable of operating at the lower rate of the 
second services to extract the second services from 5 
a line signal of that lower data rate. 

2. Network terminating equipment as claimed in claim 
1 , in which the processing means arranged to op- 
erate at the data rate appropriate to first services is io 
capable of emulating a processing means capable 

of operating at the lower data rate of the second 
services. 

3. Multiplexer for connection by a link to network ter- is 
minating equipment, comprising ports for reception 
from a communication network of data at one rate 
representing first services and of data at a lower 
rate representing second services : means for pro- 
ducing and transmitting along the link a line signal 20 
representing the first services and the second serv- 
ices, power supply means for the multiplexer in- 
cluding means for connecting the port for reception 

of the data representing second services directly to 
the link in the event of failure of the power supply 25 
means. 

4. Multiplexer as claimed in claim 3, including at least 
one relay arranged to connect the port to the link on 
failure of the power supply means. 00 
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